Carbonic anhydrase 3 (CA3), a mesodermal marker.
Carbonic anhydrase 3 (CA3) is an abundant muscle protein characteristic of adult type 1, slow-twitch, fibres. The protein plays an important role in facilitated CO2 diffusion and diverse processes involving H+ and HCO-3 transport. Nucleotide sequence comparisons have identified putative promoter and enhancer regions in the 5' flanking sequences of the CA3 gene. Functional assays show that 2.8kb of 5' flanking sequence efficiently promotes transcription of a reporter gene in a muscle specific manner. Removal of sequences 5' to -722bp leads to a major loss of activity and this result implies that the proximal promoter region which includes a GArG box and four potential MyoD1 binding sites is not adequate for maximal transcription. The longest CA3 promoter construct is also active in 10T1/2 cells, which are precursor mesodermal cells and do not normally express CA3. In situ hybridization to mRNA in developing mouse embryos reveals a pattern of expression in myotomes and pre-muscles masses of the limb buds which is consistent with the regulation of CA3 by myogenic determination factors. These studies also showed that CA3 expression is not confined to cells of the muscle lineage since it is expressed in primitive mesoderm prior to the onset of myogenesis. Later in embryogenesis CA3 defines a subset of mesodermal cell types which includes not only skeletal muscle but also notochord and adipocytes.